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(54) BBW©«»3 #««»5e?eiR^Rt^*©«ig;^ 

(57) [^Itj] 

^^y^mmi 6±I,Z, ITOm^lS, 

>'^^wi2l@ 1 4 . m^^^i^^m^m is. c a s i 2 

rtl-icj; fJ/J^-yi-^i^^ 1 4 1 3 i: 

(Ol^ffi. 1 3 i C a ^ 1 2 t<0^ 



(a) 




1 

^t^ (Dmm^^^=' > h n ~/w-r^ ztizxo xmm 
im^ms] mmmm^^ t i^x , mmmmm^n<7:> 

Ilf*r*10] l^m (7 6 0mmHg) ^m^^^' 
otL-itt^. atFfS«migSr-4 0 OmmHg~- 7 6 

Iif*«i2i Hfii5j^^ra^^7 o*c~i 5 ot;i:-r 
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2 

[it*« 1 5 1 #FfSSg^*# ^ LT . tfS^mmizM^ 

.^.mmi:mM vfzmzm^m^%:rf o . i kz^wl 

[ if *:rg 1 6 J mt^f^m-^Mm^ 1 ~ l o fift%^An 

Iif*rii7) mum.^^^'^tx.x. w\wmmz^/j^ 

10 lit *ii 1 8 1 m^m'^mmm.^ i ~ i o aaroSsAn 
if*«i 1 \zw^\^tzMmmM?kim^<n>mm.-)i 

*^ 7 xfi 8 (ciE«c \.fz.mmm.^^%m^o:>mM-)5'&^. 
m:i>^\imm^%m t mmm.'f-wmm ht^^ <T>mszi^m 

\z^ mWm^^Wn^. if*ii6{:i|E®bfc*1S«#^ 
20 ^mT<^Mit:*^5£„ 

ii«*«2i] m^mih^Wiv^^m\z. m^^^\\L\^ 
[ifi*«2 2i %^mzmm^i^'^^^L\zm?imm. m 

^-r 5 . if *:iS 6 {cIEtt LyS:*^«#^^*T-rol85t:l^ 

30 

[O O O 1 J 
[00021 

[t*?l5(OSWl t^JK, '^It^Tfe*^ (EL) ii^h^i^T" 

jS ij;^ "b ^ fig ^: t ^ 9 it*® ^ <^ o r V ^ S , 
40 1 0 0 0 3] S<£F, *lifli-&iK)Sr«J5£*f!isfi:-r5«l&% 

it7'/<-< 7.\>Z-0\^X^'^1i^ti^i\,fz. (Applied physics 
letters 51 p. 913(1987)) „ ^ <7?$S'ft-T-i±, C. W. T 

[0 0 0 41 i:iT-fi. ^jfeMl^t LTiiil^^pt^^t 
M^^vk^-^io-\i:i^-7> h V ^ (8-^yy— yu) TyU5 
=^'^M.mW- (SIT A \ qat^^^-t") ^ffll^T, ffitLfcl; 

5 A I q ofC J> y >K^i*:^D C M 1 (Eastman chemi 
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TV^-5o (Journal of Applied physics, 65. p. 3610(198 
9)) o 

[0 0 0 5] ccoW^irMv^T. ^<c9^^M«3^5/jr$ 
[0006] mi t*^(7>*«im^«^^^<0— 10 

[0 0 0 7] zcDmmm^m^m^i oit. ^^m^s^:^ 

S*S6±{c:. I TO (Indium Tin Oxide) ®5^S®5. 
xf^-/u^ii^M4. ^*S3. mT-tt3^^2>S:t/^®l 

[0 0 0 8] :i(^*<H;*^^m^i oiwjoi^T. mm 
^Mir^t. I ToSP^mii5 75-f3?iA$n/c^-v' y r 

t UT^7)x}^— (lEdFL) Ti^^^^-yuliiil^S 4 ^SX. — 

^1^i;5^^^iA^nfcm^;6^mT*$i)3il^2^S-c^ 20 

[0009] 012 fie5l?(OSiJ<7)*1^m5^^7fem^Sr 
2;^5|g*S^^;taTt.^5o 

[00101 Enstc:. mi 2 (D^mM^m^m^ i o 

A ^ ^fc^ffi-r' ^ ;^ r U'-f <?:>flf ^CT ^^"To 

[ 0 0 1 1 1 ia7f:co^D< , m^W'&m 2 t:^—/\^m\'&m 
4 tf}-hts:^^mmmmmt-. mm\ tmms(Dm\zw. 30 

fi^^m-t^itLn mm) (ommmmiki)-m%-t^. 
[0012] :i<o^o tri^^^(Dmmm^m%m^(Dmm 

v^e>n. mi 2tmmi:im^mmm:^'^^^m^m^^m 40 

^Wi^ii^t^mi 375^MEH-PPV^ffll>T?f^^$ 

mmi 1 t(om\:i^nhtix\^^^o ^ut. i^-rntT^gij 

[0013] 

(om{zm^<mc h^^^m^com^ ^i^^mt^^^r-m 



[0014] ^fc. ^mW-T - 1 1 4 3 5 0^-^J^mX 
#ffi^l 1 - 1 7 8 9 4-^^^(3*31 ^T, :7uar>'y>ru 

[0 0 15] -erT^^^p^coge^ji. ^Tttttgj^^s^n. 

[0 0 16] 

[0 0 17] *^P^(7)*^im^^*^^{::J:n{^\ 

[0 0 18] ^/c. ^7t^«^^tf*^S/i^ 
^^M75^r.(7)^^gSc?r(7)^®{cllOtfh^WLTV^5 r <^ ^ 

mm ^mj^-r^ t # n v h n -/u-r -5 c <h 

J: o xmmmdh^m0.i'^mmm^m^m'T-<Dmm:^ 

[0 0 19] ;*:^PJ<DMat;^}5fet3J:ntf, ^mm^wm 
-t^t^(Dm^^i^^=^>bci—^U-t:^(DX\ ^mUn 

[0 0 2 0] 

^&rjt(omm:fjm^z^\^-x\^. mmmm^^ti^x. 

[0 0 2 1 ] e bT. SfJiE®SS^#t bT, j^^^#co 

:d-nm^^M^\^\^.xm^ bi^o 

[00 2 2] ^<^)|^, *IiE^^^#S:mIfa*illlO«E^ 
B*(7)j^iEES(C J:oT^ V h a-/l.b. 1^/E(7 6 0m 
mHg) S:MjESi^'D<t b/c<t# (fSaii^^MJEffi t |IJ 



fK(4)2 0 0 2 - 3 1 3 5 6 7 ( P 2 0 0 2 - 3 1 3 5 6 7 A) 

5 6 

m) . ftfrfSik/ESS--4'0 OmmHg 7 6 0iTimH [0 0 3 4] -^rL-T, HI 1 (a) (Ommit. ^J^-zU^i^ 

[0 0 2 31 ^^c. m^m^^i^^wit^^mm(om^^ h^-/i-izx^ . ^c7:)^s«c[K]a2 0?^^ 

<. [MII^Il/^^ff^^^i^Sv^fc^^>^;:g^ [0 0 3 5] ^fc. lai (b) m^liiilltt^ 

[0 0 2 4] *fc. fltFf2«EJ5K^{if^ LT. flfFf2^?S<7:)^ TtJl 1 30^^^(r. ±lE ^ 

[0 0 2 5] ^fc. mmmf^^i^tLXmumm^zM^m ;65m*DL. ^7t^^7)5f^±-r>5o 

^^^^1-1 Ofifl:%(7)g5iaX-?^*Di-^:i^Jc:<t f). W l 4 <7:)fffi<h UTEl 2 {C^-rPoly(3, 4)-ethylenedi 

[0 0 2 6] ^ti. mm^J&^^ti.X. mmf^mizm l 3(^Wf4^bTPoly(phenylene-vinylene)(PPV)i^?{^ 

ffit::ll£li£bS:^^T-^S.*C-eM^ LV^. [0 0 3 7] fj::to^ u~^— ^^(Diyja^* 

[0 0 2 7] -o:^'^. Hf)te*1^®<7:)-':S^<7)ffiflJ)/^i^e>j^ #S<7:'»ffi4::ff^^bT^^E L^^^l^l^-f^:: .^i:: J: 

[0 0 2 8] ^LT. wimmmm^. mm^-^^mmm ^m^\^±^^^z.t7^-x^ :z(Dtz6bizmmm<Dm 

t'^^mhthi-£mm^ytmt^mm^m^mt7^-z.(Dmjz mt? onm~i 5 0 nm^-mi^\.\^\ 

mm^^fzmmmmtv. :Lt\.h(om(ob^<D^pfs:< t [0033] mA\z>i^mm(Dmm\zx^mm.Ei.m^(D 

QUafl I cm^^D 1 5 0-30 Ofli^ftL. Dflfi 30 [0 0 3 9] ^"T^ ^^TRti^ffi^Wr S 

(7:»ie$(i8 0 nm— 10 0 nmT^fe^ ^^fcif-X^A i {c::*oV^T. ft^DiCF i s h e r ii:®ic^?5fe 

[0 0 2 9] Htc. HtrfEiyji£b^l3:tt5^j:i. lEr&i^fBib ^fl^ffli^r 2 o^>F«i^^&i!*:}^Lfcf^. «^7KT-ifc[Hiac 

[0 0 3 0] ^LT, 5t^6^tcSP>^^cCS(*:_li{cSPJ® 1 2 O^CI^j^^-ti-. H{;^> {^ffl-r'5mJt::U V - o z o 

4:^-y'\^^mm^mfsi^=rb\.xm^'t^z.tt^x^ [0 04 0] ^mm\ ^ h^\z^\.^x\x. -x^Mmxm. 

[00 3 1 ] *^ig«z:joi^"C. r[u]aj <h 40 -hA^^^tfi^. 5/ h :7^u- h±i;::4£-frT«|^ 

[0 0 3 2] i^AT. :*^^P>^co^t£(Off$<SS:igffi#fieTX' 1 8Art{c*Di^T. j^^iaSXIiigEES;^^ =1 > K 

[0 0 3 3] mi {z:^mm(r>mm(ojfm<om^mi^(Dii [ o o 4 i ] mmm i s b i^{c*3i ^x\t. i^^^Jt^rnxm 

±i:Z{ Tommmmi 5. yt^-^i^Wi^m (pedot) =^-hA^S'^f9o -tuxwco^, m&^f^mizmnx 

14. (MEH-PPV) 13. Ca <Oi/ a - h ^igtt ^^ci^lc, M E H - P P VCO^.tS^fl 

(;«7/Uv^'?A) ^] 2RXfA\ (T^\^^=^^M.) t^h^l m7L\^l 0 0 nmmU&f)m^\.\i\ ^UT, 

5^®i 1 ^MI^^rjS^Lr^tSm^^Tfelg^ (WT. ^ y h:ri/- h±{w^lS-ttT^^A575^^T:bn. ^^fi;^^ 

f^E L^^<^|^F-r'5o ) t^^mj&^h.^o 50 4^113^ *iig/E4^iflg(7>M^jf 1 8 BF^t:::lb%^T. j^A^raft 



20 



[0 04 21 ±m(Dj:mmTm. C a . A 1 (DM^Mm 
[0 04 41 ±fd.Ltiyu±^{zX^ ^ mi (a) iZ^ 

vtimm^m-r^^mELm^2 5 A^ximi (b) iz 

[0 0 4 5] msRximeizx^ . mi (a) {c^l/c 

fig) coaaitxg^.T^i-o ^-rms (a) izTik-rx'^iz. 
m^ti.xjf^^\^ti^9:^mmieizni.x. m4\z^ 

[0 04 61 ij^i^T-as (b) i^z^^irx^iz^ mm^ffc 
i^^m^tifc:^^:^mmi 6±izm?^mmizxv i to 
mmmmi sr^mm^h.. z(D±{zm5 (c) iz^^-rx 
^iiZ^ FEDOT7i<imm^±ti.xm4{z:toJ,f^mmm 
1 8 ArtT-;^fc:°v=i— h ^—/i-^mmi 4:^mm^ 
ix^o PEDOT7i<.mm(Dmm^^tvx. :k 
n.^xm^. i^^i^&^xm^. m^m^^^/^mi-xm^. 

So 

[0 04 71 ^xm 5 ( d ) \z7f^-^x b \z^ ^wm 1 

8ArtT% /Ufiii2^^ 1 4 bXP EDOT;6^?g^$ 
6 Sr>}^^/ h>^u- K 1 Z^ic^c-^. 

^<Dl)m\m.iy^T1i'h^h}i^^mBm^^^fz.^. PE 

[0 0 4 81 ZCOXo^Jim.^i't. {^/^^rt^T'P EDO 
T 7K*^?g :i <t J: o T ;t/^;^ co^^ ^jrp ;t T *5 

mf^m<Dm.mt^mi^xit,mfE'^m<o^i,zm'rz.t\z 
x^xhx<. mmmzm'^mi^^w^uMmu^^x 

:^<ZtXhm^X^^^ 

[0 0 4 91 ^v^T'Hie (e) {ZTTk-rx^iiz^ \m&2 o 

yufftiil^ 1 4±{::. MEH~PPV 

}^^±^:ikm(Om4{Zi6n^^m^ 1 S B^X:^\^'':y=i 

— hf^iw, mmmmi s Bi^xmf&^^xm^im^i^^ 
^mi 3:dmj&^ti^o ^(om. MEH-ppvcomm 

/^$will^ 1 4 <!:<O^DiJ?)S_hfsiu]t£h2 0 coff^#tCff$^$n 
[0 0 5 0] ?Ski>-C. gI6 (f) t:i^i-J:9i-> w(D± 
fg, me (g) fCTF-TJ: 9{::K6^1<^ LT60A I m<Sl 1 50 



10 



30 



jSg 40 
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8 

[0 0 5 1 ] ^^m<0^mE L^^fl. 
7tPEDOT;i-e>?SSIiaCj4*co*tte;0^ ffil^Ss^fbL 

M\z^^^m(D\^±\zm-^ UTi ^-5 r J: -5 *>60T-fc 

-So r<Dr.<^fi. MEH-ppv/)^h^j:^mmmizmei 
^W'f^m^^'t^mmELm'T'2 sBizm^xhmmx 

-So 

[0 0 5 2] mTRV^mSlzX^ . mi (b) {C;^Lyc 
*«EL^^2 5B (MEH-PPVm<D:^m\ZW{b^ 

mm (D^mTM^^^-r. ^-r. ii]7 (a) --1117 

(c) tiJitfiUfcWllE L^^2 5 Ac^rl^atwtr^btb 

(0 0 5 31 -^Ur. W«EL^T-2 5 B(7)^'g^t. m 

7 (d) ME H- P P Vc7^^:ifi^f}= 7)551 

^i: UT[gl4iz:JottS^SWl 8 BrtT;^t:">^ 

=»-Nb. m^Wiiiiti^Tt^ 1 3;^i^M^$tt5o m-h. 
m. mmm^}^n\^xm.m. x\^m':i^^mmz^m.^M 

[0 0 5 4 1 »:1>T'I1I8 (e) \Z7r^-rXo\Z^ IWJMIIW 
1 SB^Hxm'^^m^i^^m 1st LTMEH-P P V 

ix-So t^oT. ^^^^-^t^iia^lSE L^^2 5 A^l^ 
T;6^^0^D^{C J:oT. M E H- P P V?g?ScO^ 

mzx^:^:^f)-i^n^^mzm'rmim^^%mi scorn 

So 

[0 0 5 51 ZCDXo^J^m.^l'^. »/ft^f^^T-MEH- 

x^^i^^A^^mz-^m.^.mm^mm$'^x:ts<- 

tizX^X h^^^-^^ Z t:^'^X^ 
[005 61 7:k^^X\ 0 8 (f) iC^-TJc^Jw. Cfldh 2 

At^^f^±^i^S/c:i6{::C a Jl 1 2 ^^^-TS r i: {c J: 
9 . C a ^ 1 2 (^m^fiwattt^Tfe^ 1 3 t (7?^ffi;5^±iE 

[0 0 5 71 ^(Dm. ms ( g ) tc^-r A i 1 1 

±fEWffiELm^2 5 A<h^Hl^^;:ff^^$i^T. :^«EL 

®^2 5 B(Dmm:Lmi^mT-r^o 

[0 0 5 81 

mm^i^Ru^fi^^i^^^^xmmE Lm^^iiFm^^ 
t^iz. z(DmmELm^tm^mm&it^'r^r:ii^:> 



[0 0 5 91 it^i^l 

15CO±{Z^ P EDOT7K?§fl5Sr4 0 0 0 r pm/1 m 

0 0 0 r pm/1 m i n (O^i^X^ \i' > b L/cfg. 

7 ot:T-3^Pam^^^Tv^m^^tti^tt^^s i s ^mm 
2RrjA\mmi i^mmi^xmrn^mf^i.. *«iel 

2co^jf:fi5 0 0 A. A 1 mMi mi 0 0 oAxh 
V. 'i^^^-r^^mmmhmmxh^^ 

[0 0 6 0] 1 

4 O O 0 r p m/ 1 m i n (D^f^^xm 4 {C:^-t-*0;^W 

1 8 ASrffll^X;^ t:''>'^— h b/cf^. Isl^0f3gW 1 8 A 1^ 
(r:Jol^TMEEa^-4 0 OmmHg . -6 0 0mmH 
g. - 7 6 0mmHg(O3?l^ffi,<> :y h >^ h 1 

7(DU&i:i 2 o'x:{:im^i.. 2mmm)&^rT<:>xyi=^— 

J/>T. MEH-P P V^?fg^3 0 0 0 r p m/ 1 m i n 
*3l^T7 0*CT-3^r^j^^^tTl\ 

--/i-llijt^ 1 4 ^t>*m^?ffii3^tt^*^ 1 3 ^nm b. 

jii;- c a ® 1 2RXIA I ti® 1 1 ^M?Emm \^xmm 

E L^^2 5 A^I^KbfCo 

[0 0 6 1 1 ^.^ib\ P E D O TTKi^fiST^^-r^ ^-/i- 

mmmi 4(D^^ ^tii-xMEH-ppv^mx^m-r^ 
m^immi^m^m i 3 co^^mmm 1 <t ihi^<^^^^^4= 

[0 0 6 2] ^mm 2 

1 6{r®SbfcI TOmm Sid. PEDOTtK^SS 
4 0 0 0 r p m/ 1 m i n (D^i^xm 4 {CTj^-T^tO-liW 

1 8 ASrfflV^T;^ f:^=3— h bfc^. I^I^agjf l 8 Af^ 
^C4ol^T®jESS^- 7 6 OmmHgt::^^,, h^i^ 
- h 1 7(D?aSSr 1 0 Ot:3^(il 5 0"Ci::lS:^b. 2^ 
F^^i^^SrfroTT^-yuli^l® 1 4^fa^bfc:o iiJIili::, 
m^mi@l 8 BF^{3iol^TMEH-P P V^fSSr 3 0 0 
0 r pm/1 m i n fc' Vn— h bfcfg. ±|E 

<t|5)b7«£ESt^fi}::*3V>T 1 0 0"C3^I^] 5 0X:X3^ 

m^f&^m\ m^m^i^^^i s^mmi^fzo :i<dx 
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10 

p(::*l^?M.aS:=' V hn— yubr>}^— yu$li@|Jll 4&XJ 
m^lffiisltt^Tfe^ 1 3 ^ff^^b. r.(D±jCCa^l 2& 

i>'A 1 mifiii 1 ^mmmm i^xmmELm^ 2 sA^i^ 

ffiSbfCo 

[006 3]/j!ib\ PEDOT7k^fSr'^mi-^7jx-/U 

1 4(7:)^. ^/cfi. MEH-P PV^H^r-jaft^i- 

^m^-^ii^i^^Tfe^ 1 3 (D^^mmm 2 ^ i^ittT:);*^^ 

mELm^2 5A%:. ik^X^mE 2 5 B^j^M 

10 b/Co 

(0 0 6 41 Illfe0tj3 

±1 6\zmm\.tii Tommi 5±{z^ pedottk^ 

/ftSF^T-tTt^;^e>=i- hP#c7)^^j^^^^jfn$ijb/co 
t°^=i- h^ft^.Ri/i^^^^ti|li£0iJi ^|tlb;^ffiT-fT 

^—/\^mmm 1 4 2^t/mT-*wj^tt%7ts i 3 i:mm 
^(D±{zc ami 2:^xj^A \ mmi ii:M?^mmi. 
xmmE LmT2 5 A^f^^bfco 

20 [00 6 5] PEDOTTKmrnXfi^m't^^Tt^-^/i. 

^mmi 4<D^. ^fcfi. MEH-P pv^mxf^m-t 

^SEL^^2 5ASr. f^#T-*^E L 2 5 B ^i^S^ 

[0 0 6 6] ^m.m4 

1 6fr^^bfcl TOS^^il 5±{::. PEDOTTkl^fS 
^ 4 0 0 0 r p ni/ 1 m i n (T^^ft^-eiD 4 (::^1-^3gfi| 

30 1 8 a^>^i^t;^ t''>:=i- h bfc:ft> ;^^:ycfigcoj5a^>ft 
1 8 Bf^{:i*Dl^TAK:y h:7"u-— h 1 7(Dra^S: 1 2 0°C 

«::i3::£b. 2mmmm^rf^Xfi^-/i^mmm 1 4 ^mm 

bfco i$^f:if^b^^TcOf^^iHtJ^-r-. MEH-P PV 

^.ADft^3w%. 5 w%Xfil 0 w%{C^-;tT. 3 

0 0 0 r pm/1 m i nT->^fc'>'='— h b. 

^^2 0 ot:{ci^:$b. 3B#PB'jJ^^Sr^Tl\ mT-liis^ti 

^TtJi 1 3 bfCo r.c7)±{cc a^l 2jS:l/A I m 

40 111 lSrX?^^«bT*1«EL^^2 SBSritMbytio 

[0 0 6 7] mMm 5 

1 6Jcm® bfcl TOm® 1 5^(r. PEDOT7XiSfi$ 



50 



{:iflft5>i^tt<OjK®^T>^:=i'>i^ (7 0*CT-|g\5^)») Sr3 

w%. 7w%3^fii 0 w%^:^^"tt. ia4{c^-r^sif 

1 8 ArtiC*5l^T4 0 0 0 r pm/1 m i n cT^^^ft^T';^ 
t'>^='- h^^Tofcf^. iRlftiaWrttCdol^Tr^g^l 2 
0t:«3|3:^b. 2B$F«m^SrfifoT?J^-/u^3il^l 4Sr 
SJSb/to ^T^c, MEH-P PV^«S(::t>l^il^{::jg?g5&r 
3 0 0 0 r pm/1 m i iiT'P'^ 



11 

tr>'="— h^. *s'>7'u— h 1 7(o^uM^2 0 ox:iz 

m VX^m E L IS^ 2 5 A iri^m b^Co 
[006 81 /^*5. PEDOT7K^f«T-^^i--5*-yi' 

^i2l®14C0^. -Sfcfi, MEH-P P V^jJ^T'^^i- 

2)mT-$9ii2itt^7t^ 1 3 (D^^mmm s t mm<Di&m^ 

#-e^T9W^(i, itefesji:lsl«lro:^)*(::J;9. flfl#T'^ 
«IEL*^2 5AS:, »#T'W11E L*^ 2 5 B Srf^SS 

[0 0 6 9] Hlfegile 

fcP EDOT7K^fKSr4 0 0 0 r p m/ 1 m i n<D^W 
X\ l214{::^•t-^S^f 1 8 BF^{w*3^^T;^ fv^— h b 



fc^. lH)*!!.Stilrt{C*3t>T«BEgSr- 7 6 OmmHgJc: 
»*.?a«Srl 2 OTClC^^b, 2WFfl«E^S:^ToT*- 
/wiajEl® 1 4 Sr|i[S b/c„ Isl«{ci«^iPbfcMEH-P P* 
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12 

*V^fS^ffll^, iOSIf 1 8 ArttC*3l,^T3 0 0 0 r pm 
[ /I m i n<^^#T->^f:/3— h bfc^. (RlMSWl 8 
BrttrJoV^ri 0 0lCT-3^ro1i^^&tfl\ «^^tm^tt 
^pfeSl S^W® bfCo ^cO±iCC aSl 2^t>'A I m 
«il 1 S-K^^«bT*tiE L*^2 5 ASrf^Sllbfc. 
[0 0 7 01 /^*5. PEDOTTK^jiJT'figj^-r-S*— /I- 

iiii*^ 1 4<7?;z^. t-tzd. MEH-p pvmmx'fi^m-r 

10 mEL5S^2 5A^£r. «^r-W«IEL^^^2 SB^f^f!! 

b/c 

10 0 7 1 1 ±mvtzttmmRxj^^mmmcommE Lm 

^^l::oi,^T. -^rJx^ixw^^t^a^SrSiJ^bTt, iffl^tt, 
TOPCOMtt^cOBMS ASg^tf^ffil^fc, Sy^Mm 

[0 O 7 2 J 
[*ll 







^Jfetfl 1 (PEDOT ^:MEH-PPV^Kffi*tigt?«lric) 




-400mniHff 




-760nimHe 




2. 4 


3. 3 


3.9 


4, 1 



[00731 ^?g[^21 











-400riinHR 


-eOOmmHe 


-760miiiHj? 




2. 4 


2. 7 


2. 9 


3. 1 



[00741 ★★[«3] 











-400innjHB 


-600nmHe 


-760mriHff 




2. 4 


3. 1 


• 3.5 


3. S 



[0 0 7 51 ^1 . m2Rrjm3f)^h. ^mizm^x. 

:kX-h^t\^^^^m:^mibtlX\^^^. r.tL(i, PEDO 
TSO'M E H - P P V25E:*rSrj^^^tc«EE-r 5^ 1 

E H - P P Vco^^^SrJ^^rJc^t::®^^-^^ 3 co^^-^coi ^-r 



-S^-^-efcoTt^. PEDOT J:*9liMEH-P P 

[0 0 7 6] 
[«4l 



mi8)2 002-313567 (P2002-313567A) 
13 14 





















loor: 


ISOTC 




2. 4 


2.8 


3.8 



[0077] **[^5] 

^5 











ttnm 










100*C 


i5ot: 




2. 4 


2. 3 


2.8 



[0 0 7 81 ^ ^ ime] 

S6 





















100*C 




|g*?Cb^(cd/A) 


2. 4 


2. 8 


3. 1 



[0 0 7 9] ^4. ^5^t/^6;&^ib, #|g(C*5V^T, 

p E D OTRxj^M E H - p p vo:)m:^xn\^ ^-rtif}^^^ 

PEDOTSt>*MEH-PPV^:;^^j^^ 

^m^mzum=^:^hr:2^yi.'r^ms<Dm^. meh-* 



rjM'T'mmi^^^m 1 3 69#ffi{ciu]a>5s^m«3{c?^^$ 

[0 0 8 0] 
[^7] 









PEDOTJitRdEH-PPV^i'*??^^P^-t-Afc' V^-V 




2.4 


3.0 



[0 0 8 1] i^r lir [^8 ] 

gS8 







mmms 


PED0T<o;^^^?^^i^t?;^t'>3-|. . 




2.4 


2.6 



[0 0 8 2] ♦40# [^9] 

^9 











il*3b^(cd/A) 


2.4 


2.7 



[0 0 8 3] |g7. ^8&tK^9X»^?>, #|giw1o^/^T, 
P E D O TSU^M E H - P P V (7)1^:^3^ f^l 

&t>'MEH-P PV2X:^S:l*/^^rt T-M'l^-r '5^7 09^ 50 



PEDOTt^^^»/^^rtT'^tfi-r^i^8co^'&. 

M E H- p pv<o^^^}^m^x-m^'r^m 9 (^^'^(tp 



4^(9)2 002-313567 (P2002-313567A) 
15 16 

mi 3<D^m:iwa'r^^M^\znm^ri. m^^mcoi^ * [oo8 4i 



m 1 o 













5w% 


lOwH 




2. 4 


2.6 


2.7 


3. 0 



[0 0 8 5] *1 OA^b. MEH-PPV®fgtc:iS»^, JSJfS i i: J: 9 . «^<iilH4^«^^ 1 3 o|Signt::|lflaj)5 
0 w%<0$5llT-#^^S. ^^^*;45|Sl±bTt^-5r t [0 0 8 6] 



^11 







mm^5 (PED0T&O!MEH-PPVJCj^Ser>i-»A^S^D) 




3w% 


7w% 


lOwH 




2, 4 


2.9 


3.7 


4. 0 



[0 0 8 7] ★20* [^12] 



gl 2 







mMm5 (PEDOTir^B^TV'^^C^A-SrifeilD) 


^* 


3w$& 


7w« 






2. 4 


2. 7 


3.6 


3. 8 



[0088] ^ -it imi3] 



















2. 4 


2.6 


3.4 


3. 7 



I P E D O TRXfM E H - P P V(Di^yjX m ^Tix^^ 

mi 4 



40 



^'^=^^j>>^mM'r^mi 2(Dm^. meh-ppvco^ 

t>*iibT*5*}, Ztlti:>(Dm^^^ib. mMT:^^::^^M. 

tt^^Ml 3c7:)#ffi}cDJ]a:0>am6<)i::ff^^$ix. ^it^ 

[0 0 9 0] 
[fgl 4] 







(PEDOT&U^MEH-PPV^r^^^ja^-e^fra)) 




2. 4 


3.0 



[0 0 9 1 J 



(«1 51 



iH(10)J 0 0 2-3 1 3 5 6 7 ( P 2 0 0 2 - 3 1 3 5 6 7 A) 
17 18 











2. 4 


2.8 



[0092] **[^16] 











2. 4 


2.6 



[0 0 9 3] mi 4. mi SRlfmi e:^^ib. PEDO 

TRrjM E H - p p v<Dm:fjxm^TM^t:if^mmx-^ 

fl, PEDOT&tf^MEH-PP V^::^>Sr/^i^i*T'?^a 
Lfc^l4C0^-&. . PEDOT(7);^S:;«^^*T-?^iPb 

fzmi scorns. MEH-PFV(D^^^/?tmmx/^Mv 
fzmi e<Dm^(o\.^^iz^,zh^mvxio^ . :inib(o^ 
mmmir^/^rnvxA^hm^vm^-t^ t . m 20 

^^-^iitt^Tt^ 1 3c7)|^ffiJcllDai;5^5am6^{::?i^^^n. 
[0 0 9 4] _hfSbfc#*J£0iJtcJ:n(i, PEDOTtK 

X ^m^mmi^mytm 1 s^mmmmi eizmm^rtti 
RxfuEH- p p vmm^^ h^k(Dm^^iz^ 

M.BcTiZ:^\^^XT:^f)^hMm'r^Zt{zX «9 . M^i^z^ 

^7fe^^/0Sf63±U7t*mEL^^^f^K-r 
[0 0 9 5] ^/c. P EDOT7KlS?i5^t/MEH-P P 

^Zt\zXVWiz^My)^-l^^hn. ^fc. MEH-PP 
v?§Jf5(;:fg^,^.^j!^^^AD. Mi P E D OTyKl^mz 
WAm^^m^ SsAd -r ^ r t {w J: o T t IE i:i 

[0 0 9 6] ^7t. ±mmi --mi ei^zx-Dxmhfj^^j: 

1 0 0 9 7 1 ^7t. ®ma3^(i?^a^(^:)±te^M^itSr 
PEDOT(o^\zmm't^m^x^ meh-ppv 

t>'M e H - p p V (D)^:Hizmm^^m'^:^-n^z^i 



m^xh^tcib. mmx:kmm:^--^m^j:mmELm'¥-^*^ 

[0 0 9 9] ±m\^fzmm(onmRxf^mmm\±. 
m(Dmm^Bmizm<5\.^xmm'r^z.t}?f*^x^^o 

[0 10 0] m±\^. ±mi.tzmmmxi±. Tt^—ji^mim 
m 1 4xnm^immi±^^mi s(D^miizmdh2 0 . 2 

l^^^f^L^tz^K msi^z^jk-rx^iz^ ±iS3X:*rco^®(- 

tiisb. mzmyt?0)m(D\^±{z^-¥'r^:zt:^^^xt^^ 
[0 1 0 1 1 ^7t. 01 o{Z7jk'rx'?{z^ mi^mmi^m 
Rv^iEKmmi^m^mi-^un^m\^^x. mm(Dmmm 
^^h^j:^^^m2 2(D:^m\z\mi^2 3^mf^i.. rco_h 
i::A immi i^mmi^xmmELm^^i'^m'r^-t 

[0 10 2] ^7t. ^mmcom^jym±p^\f>^=i—hu 
^(Dmx.i-f^mm(Dm'K^j::^mxh^xhx< . ^tz. 

mm^&Rmmjjmmhmm&ms^cDm'SLX 
h^xx<. mmizmm-r^^m'^. :=i Nn-<vif>-^ 

[0103] 

^m'T-Rv^^(7:>mm:^m\^. ^mm(Dmmm tco^mz 

imi] ^mmcommmizx^mmE Lm^<om^m^ 
^7ik-rm.95mmmxh^o 

m2] m. mmELm^\zm\^^tzPEDOT(Dit^m 

mir^^-tmxh^o 

^mmi:^^-tmxhho 

im4] mmELm^(ov^m--mmB\m(oy'a±^s 

^^-tmxh^o 

ims] m. mmELm^(ommi:m(D'''m^7r^'rmm 



19 



im7] Wis mmELm^<om<^mmT.m'7)-m^^^i- 

«ffl5»f 35121 -CfcSo 

(12)91 PI, mmELmT(Dmm^^i-m9^mmmx 



0 0 2 -3 1 3 5 6 7 ( P 2 0 0 2 - 3 1 3 5 6 7 A) 

20 

[1211 31 p). mmE Lm^i:m^'t^w-m'r-< ^y'l'-f 
[mi 41 1^, mmE Lm^(ozi^m,<D-m^^^m.9& 



1 1 - A 1 



(P 



, 1 2-C a 



1 



^i±^^S (MEH-PPV) . 1 4 -J^— /HSi^S 
(PEDOT) , - 16 -:ff9^i 



imi 0] m. ^mEhm^<oi^(D^mmi:^-t^et9&m lo i 7--*:2/ h, isa, i s B-^itasw. 

aaUT'fc-So 2 0. 2 1. 2 3 -HDtfi. 2 2 (jJ^-^uImkI 

[Sill m^mizji^mmELm^(D-m^^^-tm.m tt. m^-^ittt) , 2 5a. 2 5B-MfritEL^^-. a 
II211 21 1^, mmELm^(o^co—m%:^^-m«&wim 



mi] 



m2] 



(Ell 31 



(b) 




^.>>; >->> 



(Po I y (3. 4) -<ttiy I ened i oxyth i ophene) 



[IDS] 



im4] 




(Po ly <pheny I ene-Y i ny I ens) ) 




it?(12)i 002-313567 (P2002-313567A) 



ime] 



P E D o TJS COflfl €:?&fiRi-6Xfe 



15 ITO 
16 



iftja <*<+-*ia'pjtw»ET. act) 




M E H - P P V JS lcCflia«;?gJ5K-r 6 Xe 

\/ / / -- y ■-- y 



16 :tf ? 



/ / / / / 



IS ITO 
16 



lfSS-PPVfi«. ACE 

20 




IS lEH-PPr 
14 PEDOT 
tS ITO 



t i ) 



(8) 




[1118] 





16 170 
16 



Cb) 




U ITO 
16 



*(13); 002-313567 (P2002-313567A) 




[t^tBB J ^figl 3^9^ 3 B (2 0 0 1. 9. 3) IttIE:;^T£l 




n 



(Po I y (plieny I ene-v i ny I ene) ) 



fH(14)J 0 0 2 - 3 1 3 5 6 7 ( P 2 0 0 2 - 3 1 3 5 6 7 



a2)^m^ ®— ^IS F^ — 3K007 AB03 AB18 BA06 CBOl DAOl 

^^fRp°pjllE:jbp"oJI|6TS 7#35-^ y DB03 EBOO FAOl 



